The purpose of this research is to examine the maximal isokinetic leg strengths of male athletes who work in different branches of taekwondo and boxing, both bilateral and unilateral, as right and left legs. Totally 32 athletes, including taekwondo athletes (n = 16) and boxer (n = 16), participated in the study. In the 2016-2017 season, the average age of these athletes is x̄ = 21.5. Biodex isokinetic system 4-Pro analyzing device was used in the study and 180 ° / s flexion and extension right and left leg maximal strength measurements were made from this measurement. Before the measurements, the athletes performed the exercise program including 15 minutes of warm-up movements and the maximal strength measurement was applied to each athlete 2 times. Their best performances were recorded and evaluated. When the findings of the study were examined, the right extension, right flexion, left extension, and left extension isokinetic strengths of the taekwondo athletes were found to be higher than the boxers. There was a very high and meaningful correlation found between right flexion and left flexion isokinetic strengths in the boxers between right extension and left extension isokinetic strengths. In Taekwondo athletes, there was a weak and meaningless correlation between right flexion and left flexion kinetic strengths and a positive correlation was found between right extension and left extension isokinetic strengths. Consequently, it was seen that isokinetic maximal leg strength of taekwondo athletes was higher than boxers. It is believed that this is due to the more intensive use of lower extremity muscles in taekwondo. Besides, in this research, there was a very high correlation between the right and left extension of the boxers and isokinetic leg strengths at the flexion while there was a weak meaningless correlation between the right flexion and left flexion isokinetic strengths of the taekwondo athletes, and a positive correlation was found between the right extension and the left extension isokinetic strengths. Thus, in the right and left isokinetic leg strength values of the boxers there was closeness, and in the right and left isokinetic strength values of them it can be said there was not so much closeness exists.
Introduction
Taekwondo and boxing is an Olympic sports branch that appeal to a wide audience in many countries of the world. Although Taekwondo and boxing branches are common, which require challenging things they have common points such as the characteristics of being a martial sport they differ in terms of application and extremity in which they are used predominantly. Boxing sport is mostly applied with upper extremity muscles and taekwondo sport is applied with lower extremity muscles. The simplest and main reason for this is the practice of boxing with fist techniques, and the fact that taekwondo sport is a branch that is done with kicks.
boxing (Selçuk, 2014) . Boxing has a complex structure consisting of high performance, dynamic and static features and is included in the branches of struggle that require strength and effort (Mitchell et al., 1999) .
The isokinetic contraction refers to the continuation of the movement at an equal speed and the change of the resistance to the strength that the muscle will produce at that angle while the motion is performed at a constant speed. Such movements can be carried out in laboratory environments with very expensive and demanding tools such as isokinetic dynamometer (Günay et al., 2006) . In the moment of isokinetic contraction, tension is maximally formed in the muscle along the entire angle of motion. When the muscle is shortened, the resistance to movement increases, the spasm in the muscle is permanent in the entire joint and the speed of the movement, however, the speed of the moment also 273emains stable (Robertson & Glover, 1989) . Biodex dynamometer is a device that (fixed by dynamometer) in the moment of isokinetic movement it examines the muscle strength and provides movement in a range of static and a specific angular speed (Newton & Waddell, 1993) . The isokinetic strength evaluation of leg extension and flexion and concentric prolonged spasms are important parts of the comprehensive evaluation of athletes (Gonzalez-Rave et al., 2014) . Isokinetic strength measurements are extremely important in terms of preventing injury and increasing physical performance of athletes. With the isokinetic dynamometers used to determine the muscle balance and strength between the dominant/non-dominant and the agonist/antagonist, it helps coaches in the performance evaluation of athletes (Paasuke et al., 2001 ). When we look at the studies examining the right and left leg strengths, it is seen that the harmony between the legs is vague. It is because some studies report the presence of harmony between the right and left legs in athletes, while other studies reported that there is no fit (Jones & Bampouras, 2010; Cheung et al., 2012) .
In the light of this information, the aim of this study is to investigate the right and left leg isokinetic strengths of bilateral and unilateral taekwondo and boxing athletes. Taekwondo is mostly used in the lower extremity and boxing is a sports branch that uses the upper extremity. The main objectives of this study are to determine if these differences affect the isokinetic leg strength or not.
Method

Study Group
Totally 32 athletes participated in the study as 16 taekwondo athletes and 16 boxers. These athletes who participated in the contests in the 2016-2017 seasons are on the elite level. All athletes participated in the study voluntarily. The participants were cared for not to have an acute and chronic disability. The mean age of boxers was 21.12; the mean of taekwondo athletes was 22.12; the mean length of boxers was 180.25 cm; the mean length of taekwondo athletes was 175.75 cm; the mean weight of boxers was 78.50 kg and the mean weight of boxers was 66.25 kg.
Isokinetic Muscle Strength Measurement
In the study, maximal strength measurement of 180°/s flexion and extension was performed in Biodex Isokinetic System 4-Pro analyzer, both right and left legs of the athletes bilateral and unilateral. More than 30 years have passed since Biodex introduced the world's first multi-mode computerized robotic dynamometer. The origin country of Biodex analyzer is United States of America (Biodex, 2018) . Before the measurements, the athletes applied the exercise program including 15 minutes of warm-up movements and the maximal strength measurement was applied to each athlete 2 times. Their best performances were recorded and evaluated.
Statistical Analysis
For the analysis of the data acquired from this study, descriptive statistics (Table 1) , Independent T test (Table 2) and Spearman Correlation (Table 3 and Table 4 ) performed by applying SPSS 22.0 package program for Windows. Since the number of athletes (32) was over 30, Kolmogorov-Smirnov table was considered. According to Kolmogorov-Smirnov table; since the variables are (p>0.05), they were normally distributed. Therefore, parametric tests were applied to the variances.
Results
In this part, the findings of the statistical analysis of the data obtained from the research are presented. The descriptive statistics of the participants in the study (Table 1) , comparison of the right and left leg flexion and extension isokinetic strengths (Table 2 ) of the boxing and taekwondo athletes, the pearson relationship of the right and left leg flexion and extension isokinetic strengths (Table 3) , left and right of the taekwondo athletes the Pearson relationship of leg flexion and extension isokinetic strengths (Table 4) is given in the tables below. 
Discussion
When the results of this study are examined, it can be seen that the right extension (x̄ = 146.13), right flexion (x̄=112.55), left extension (x̄= 146.83), left flexion (x̄=108.34), isokinetic strengths were found to be higher than boxers, but these results were statistically not significant.
There was a very high positive correlation between right flexion and left flexion isokinetic strengths (r = .945, p <0.001) and right extension left extension isokinetic strengths of boxers (r = .906, p <0.001). There was a positive meaningful correlation between right flexion and right extension (r = .780, p <0.001) and left extension with left flexion (r = .687, p <0.01).
In taekwondo athletes, there was a poor meaningless correlation between right flexion and left flexion isokinetic strengths (r = .317, p> 0.05). There was a positive and highly meaningful correlation found between right extension and left extension isokinetic strengths (r = .880, p <0.001). A positive positive correlation was found between right flexion and right extension (r = .721, p <0.01), and a meaningful average level positive correlation was found between left flexion and left extension (r = .603, p <0.05).
In the study of Yapıcı et al. (2016) , which is similar to this study, the effect of swimmers on the lower extremity isokinetic strength performance and swimming degrees was investigated. When the maximal isokinetic strength values of 180 ° / s right and left leg extension of swimmers divided into 3 groups; right = 1. Group: 89.27, Group 2: 86.28 and Group 3: 125, left = 1.group: 97, group 2: 87.14, group 3: 96.14. When the maximal isokinetic strength values of 180 ° / s right and left leg flexion are examined it was seen that; right = 1.group: 87.5, 2nd group: 81.85 and 3rd group: 96.14, left = 74.75, 69.14, 88.71. In our study, the maximal isokinetic strength values of 180 ° / s right and left extremity flexion were found higher than the study of Yapıcı et al. (2016) . This may be due to the fact that athletes in our study are branches where strength is more prominent, such as taekwondo and boxing.
In the research of Drouin et al. (2004) they evaluated the mechanical reliability and validity of position, torque and speed measurements of the Biodex System 3 isokinetic dynamometer quantitatively. At the end of the study, Biodex System 3 tests indicated acceptable mechanical reliability and validity for all tested variables, except for speeds of 300 ° / s and higher Alvares et al. (2015) report that evaluation of the reliability of Biodex System 3 Pro and Cybex Humac Norm Model 770 dynamometers for knee extensor and knee flexor strength measurements in isometric, concentric and eccentric tests, no statistically significant difference was found between Biodex and Cybex tests. Therefore, the maximum knee extensor and knee flexor tests performed on isometric, concentric and eccentric modes in Biodex and Cybex dynamometers showed similar values. Tsiros et al. (2011) evaluated the Biodex System 4 isokinetic dynamometer critically for the evaluation of children. It was seen that the dynamometer had insufficient height adjustment for some children. It was very difficult to hold the non-test leg in the passive and eccentric mode and the leg bracket was retained for this. It was said that many of these obstacles were overcome and that the Biodex System 4 could be adapted to examine knee strength in children. Özkan et al. (2009) 's research has been done in a similar method to our study. However, in our study, 180 ° / s isokinetic strength evaluation was performed and Özkan et al. (2009) evaluated the isokinetic strength at 150 ° / scattering speed. The dominant isokinetic maximal 150 ° / s leg strength of the American football players the average was found as 129.758 in extension and the average is 94.64 in the flexion. Bradic et al (2009) 's elite male basketball players in his research on 30 °/ s, 60°/ s and 180°/ s maximal isokinetic knee and ankle extension and flexion strengths were examined. The results showed that the ankles had significantly stronger plantar flexors and dorsal flexors at both angular speeds. This research is similar to the findings of our research and supports our research.
Similarly to our study, Potteiger et al. (2010) , a study conducted on subelite male athletes, examined the relationship of 21 male ice hockey players with different variables of isokinetic leg strengths. In accordance with the results of Isokinetic and Wingate anaerobic strength test to be successful in male ice-hockey the power and accumulating of power skill is a vital thing. Iga et al. (2009) examined the right and left isokinetic leg strength of the players. When the results were examined, it was seen that there were differences in the isokinetic strengths of right and left legs in young football players. It has been said that it can be enhanced by incorporating resistance training into customary exercise routines to eliminate these imbalances. In our study, it is seen that there are differences in the right and left leg isokinetic strengths of the athletes.
In the research of Daneshjoo et al. (2013) , asymmetric strength and resilience due to bilateral and unilateral isometric strength were examined in male young professional football players. Biodex Isokinetic Dynamometer was used to assess hamstring and quadriceps strength at 60 ° / s, 180 ° / s and 300 ° / s. At all angular speeds, peak torques in the non-dominant leg were higher than the dominant leg, but these results were not found statistically meaningful similar to our study.
To sum up, it was seen that isokinetic maximal leg strength of taekwondo athletes was higher than boxers. It is thought that this is because of more intensive use of lower extremity muscles in taekwondo. Besides, the right and left isokinetic leg strength values of the boxers, there is closeness to the right and left isokinetic strength values of taekwondo athletes can be said there is not much closeness. In order to achieve high performance in sports, it is important for athletes to be equal to each other very close to each other in both right and left legs. Thus, from the beginning of preparation period athletes must train with planned and scheduled works in order to provide equal development of the strength of both legs.
